Magnetic minerals in marine sediments are often dissolved or formed with burial depth, thereby masking the primary natural remanent magnetization and paleoclimate signals. In order to clarify the present sedimentary environment and the progressive changes with burial depth in the magnetic properties, we studied seven cores collected from the Ryukyu Trench, southwest Japan. Magnetic properties, organic geochemistry, and interstitial water chemistry of seven cores are described. Bottom water conditions at the landward slope, trench floor, and seaward slope are relatively suboxic, anoxic, and oxic, respectively. The grain size of the sediments become gradually finer with the distance from Okinawa Island and finer with increasing water depth. The magnetic carriers in the sediments are predominantly magnetite and maghemized magnetite, with minor amounts of hematite. In the topmost sediments from the landward slope, magnetic minerals are diluted by terrigenous materials and microfossils. The downcore variations in magnetic properties and geochemical data provided evidence for the dissolution of fine-grained magnetite with burial depth under an anoxic condition.
Introduction
Rock magnetic properties of marine sediments change with variations in the abundance, type, and grain size of magnetic minerals. Magnetic iron oxides, such as magnetite (Fe 3 O 4 ), maghemite (γ Fe 2 O 3 ), hematite (αFe 2 O 3 ), titanomagnetite (Fe 3 O 4 -Fe 2 TiO 4 ), and titanohematite (Fe 3 O 4 -Fe 2 TiO 3 ), are common magnetic minerals in marine sediments. These magnetic minerals are supplied as grains of detrital or biogenic origin. Consequently, magnetic properties have been used as proxies of detritus-supply changes for recording paleoenvironmental and paleoclimate changes (e.g., Stoner et al., 1995; Kissel et al., 1998; Walden et al., 1999; Evans and Heller, 2003) .
In general, organic matter in sediments undergoes decomposition by bacterial activity during burial, which changes the oxidation-reduction conditions in the sediments. Bacterial decomposition of organic matter is an example of early diagenesis. During the early diagenetic regime, iron oxides are dissolved, causing changes in the grain size distribution of magnetic minerals (e.g., Karlin and Levi, 1983; Torii, 1997; Yamazaki et al., 2003) . Ferrimagnetic iron sulfides are also crystallized under anoxic conditions as early diagenesis proceeds (e.g., Leslie et al., 1990a, b; Robinson et al., 2000; Liu et al., 2004; Garming et al., 2005) . The diagenetic changes and authigenic for-mation of magnetic minerals alter the magnetic properties of the sediments. As a result, the original magnetic information for paleoenvironmental and paleoclimate conditions are masked by the early diagenetic effects. It is thus essential to clarify the original magnetic mineral assemblage from the alteration products in the marine sediments.
Early diagenetic effects on magnetic properties are controlled by various chemical factors during the sedimentation and post-depositional processes, such as, for example, the supply rate of organic matter, temperature, and diffusion of oxygen from oxic bottom water into the sediments (e.g., Froelich et al., 1979; Berner, 1980; Carman and Rahm, 1997; Rey et al., 2005) . Such factors are also expected to affect magnetic mineral composition in marine sediments. Many previous studies of diagenetic effects on magnetic properties have been reported from continental shelf sites and from enclosed basins (e.g., Leslie et al., 1990a, b; Robinson et al., 2000; Liu et al., 2004; Garming et al., 2005) . Kawamura et al. (2007) suggested that the dissolution of magnetic minerals in hemipelagic sediments from the southern Okhotsk Sea was significantly accelerated due to the high supply of organic matter. However, there are few studies of diagentic effects on open marine sediments. The relationship between factors controlling early diagenesis and magnetic properties of marine sediments has not been fully understood.
The Ryukyu Trench is located on the eastern side of the Ryukyu Island Arc along the western margin of the subtropical North Pacific (Fig. 1) . The temperature of the seawater in the Ryukyu Trench rapidly decreases from 0 to 1000 m, being stable below 1000 m. The density increases with wa- ter depth (Hase and Minato, 2003) . Sedimentary environments are expected to change with water depth across the Ryukyu Trench. We investigated sedimentary environments in the Ryukyu Trench, based on rock magnetic properties and the organic geochemistry of the surface sediments within approximately 30 cm of the sediment-water interface and the geochemistry of interstitial and overlying bottom waters. The aim of this study was to distinguish between the original magnetic mineral assemblage and subsequent overprints and to clarify the diagenetic factors affecting magnetic properties of the hemipelagic sediments.
Samples
Sediment cores up to 33 cm in length were collected using a multiple corer at seven sites across the Ryukyu Trench during the R/V Hakuhomaru cruise KH05-1 in 2005 (Table 1, Fig. 1 ). The multiple corer can recover undisturbed surface sediments with bottom water. The coring sites PS4, PS5, PS6, and PS7 are located on the landward slope in the Ryukyu Trench, site PS3 on the trench floor, and sites PS1 and PS2 on the seaward slope (Figs. 1 and 5; Table 1 ). These coring sites were chosen from the transect perpendicular to the trench, with progressively increasing water depth as one moves seaward from Okinawa Island to the trench floor, and decreasing water depth from the trench floor to the seaward slope.
Cores PS6 and PS7 from water depths shallower than approximately 3,000 m are composed of sandy clay with foraminifera (Fig. 2) . The sediment color of core PS6 is yellow brown, and in core PS7, the color changes downward from oxidized dark grayish-yellow (0-21 cm) to grayisholive (21-29 cm). Cores PS4 and PS5 are composed of nonforaminiferous clayey silt, and the colors are oxidized olive brown and dark grayish yellow, respectively. The carbonate compensation depth is inferred to exist between 3,000 m and 3,800 m in this area. Core PS3 from the trench floor and cores PS1 and PS2 from the seaward slope are characterized by dark olive brown to olive brown silty clay. Ac- cording to our core observation, the grain sizes of the sediments become gradually finer with increasing distance from the Okinawa Island, and finer with increasing water depth. A volcanic ash layer was observed at 28-32 cm below the seafloor (cmbsf) in core PS3. Based on refractive index values of the volcanic glass fragments from this layer, which range from 1.510 to 1.514, correlated this ash layer with the K-Ah tephra, a widespread tephra that was erupted at about 7300 yr B.P. (Machida and Arai, 2003) . Using this horizon, the sedimentation rate at site PS3 was estimated to be approximately 4 cm/kyr. This agrees with the results of Ujiie and Ujiie (1999) on core RN95-PC4, which is located near the site PS6. Based on Accelerator Mass Spectrometer (AMS) 14 C ages for G. sacculifer larger than 149 μm, these researchers suggested that the sedimentation rate for core RN95-PC4 is 3 cm/kyr. According to the above estimation of sedimentation rates, the sediments in this study were deposited during the Holocene. Kawamura and Ishikawa (2006) reported that the 20 mT demagnetized remanent magnetization of uchannel samples from near-shore cores revealed the lack of secular variations. Therefore, magnetostratigraphy was not used for age estimation.
Methods

Rock magnetic analyses
Samples for magnetic measurements were taken with 7-cc plastic cubes at 2.2-cm intervals for rock magnetic analyses. Measurements of magnetic susceptibility (χ), anhysteretic remanent magnetization (ARM), and isothermal remanent magnetization (IRM) were performed on the cube samples while the sediments were wet. The χ values were measured using a KLY-3S magnetic susceptibility meter (AGICO Inc.). The ARM was induced on each sample with a DC biasing field of 0.1 mT in a peak alternating field of 100 mT. The IRMs were imparted at 2.5 T and at a backfield of 0.3 T with a MMPM-9 pulse magnetizer (Magnetic Measurements Ltd.). The IRM at 2.5 T is regarded as the saturation IRM (SIRM) in this paper. The ARM and IRM were measured with a 2G-Enterprises 760R superconducting rock magnetometer. After the above measurements were conducted, the samples were dried at 60
• C in an electric oven and weighed to calculate dry-based mass-specific magnetic parameters. The χ ARM value was calculated by dividing the ARM intensity with the strength of the DC biasing field (0.1 mT). The S ratio (S −0.3T ) was calculated after the definition of Bloemendal et al. (1992) :
In order to identify the magnetic minerals, thermomagnetic analyses and thermal demagnetization of composite IRMs were performed on selected samples. Low-temperature magnetometry was performed using a Quantum Design magnetic property measurement system (MPMS-XL5). Approximately 50 mg of dry sediments was wrapped inside plastic film. First, an SIRM was imparted to the sample at 6 K in a field of 3 T, and then the magnetization changes with temperature were measured during the warming cycle from 6 K to 300 K in a zero field. Next, the samples were cooled from 300 K to 6 K in the presence of a field of 3 T, and then the magnetization changes were measured in a zero field during warming back to 300 K. Thermal demagnetization of composite IRMs was performed on several samples following the method of Lowrie (1990) and Ishikawa and Frost (2002) . The sediments (approx. 50 mg) were packed in a small quartz cup (5 mm in diameter and 10 mm in height). A magnetic field of 2 T was applied along the vertical direction of the cup, and then a field of 0.12 T was applied perpendicular to the axis using the pulse magnetizer. The IRM was measured with the 2G-760R magnetometer.
Measurements of hysteresis loops (HL) and directcurrent demagnetization (DCD) of SIRM (Mrs) required for the determination of the coercivity of remanence (Hcr) were performed on samples 10-30 mg from selected horizons with an alternating gradient magnetometer (AGM, Model 2900-02, Princeton Measurements Corporation). The maximum applied field was 1.0 T, and the field increment was 2 mT during the HL and DCD measurements. The coercivity (Hc), Mrs, saturation magnetization (Mr), and high-field magnetic susceptibility (HFMS) were determined after the correction for the high-field slope of the HL between 0.7 T and 1.0 T. Ferromagnetic susceptibility (χ f) was calculated as the difference between χ and HFMS.
Organic geochemistry
Concentrations of total carbon (TC), total organic carbon (TOC), and total nitrogen (TN) at the topmost horizons of the seven cores were analyzed using a CHN (carbon, hydrogen, and nitrogen) analyzer (2400 Series II, PerkinElmer Inc.). For the TOC analysis, approximately 20 mg of dried sediments was reacted with 1N HCl. The TOC/TN ratios represent the sources of organic materials in the sediments, and high values indicate that the sediments are rich in organic materials of detrital origin (e.g., Emerson and Hedges, 1988) .
Grain-size analysis
Samples for grain-size analyses were taken from the topmost part of the core samples. A wet sample of approximately 0.1 g was dispersed into boiling water in a glass beaker and then left for 24 h. The samples were further dispersed with an ultrasonic vibrator for 30-60 s just before the measurement. These samples were measured with a CIRAS 1064 laser diffraction particle analyzer . In this apparatus, water with sedimentary grains passes through a quartz slit (approx. 500 μm in width) where they are constantly shot with a laser. The laser is dispersed according to particle size.
Interstitial water geochemistry
The Eh, pH, and the dissolved oxygen (DO) of interstitial water were directly measured with a DO meter (HORIBA, Ltd., OM-51-2). The measurement procedures followed those of Passier et al. (1998) . The recovered cores were cut and capped immediately on board after the core recovery during 1 day. The geochemical data were obtained in the water just above the sediments (bottom water) and on the surface of the split cores. The measurement was carried out at each of the following three zones with different colorthe brownish oxidized zone, the yellowish transition zone, and the reductive olive zone-in descending order.
Results
Thermomagnetic analyses
Low-temperature magnetometry and demagnetization of composite IRMs were performed on samples at 1 cmbsf and 20 cmbsf for core PS2, at 1 cmbsf and 13 cmbsf for core PS3, at 1 cmbsf and 17 cmbsf for core PS4, and at 1 cmbsf for core PS7 (Fig. 3) . A slight decrease in IRM at about 100 K was suggested for all samples based on the changes in the derivative of the IRM curves, although this decrease is subtle. This change is interpreted to be the Veywey transition of magnetite, and its suppression is indicative of oxidation (maghematization) of magnetite (Verwey, 1939; Özdemir et al., 1993; Torii, 1997) . Results of thermal demagnetization of composite IRMs from the samples are shown in Fig. 4 . The soft (<0.12 T) and hard (0.12-2 T) components of IRMs were completely demagnetized at 580
• C and 680
• C, respectively, indicating the presence of magnetite and hematite. A slight inflection of the demagnetization curve of the IRM components at 300-400
• C might indicate decomposition of maghemite during heating (e.g., Ishikawa and Frost, 2002) . These thermomagnetic results suggest that the principal magnetic minerals are magnetite, maghemized magnetite, and hematite.
Characterization of the core-top sediments
The grain size distributions of the topmost sediments (0-2.2 cmbsf) are shown in Fig. 5 . In cores PS1 and PS2, there is a plateau from 3 to 11 μm. In cores PS3, PS4, and PS6, there is a small peak at approximately 10-11 μm. Cores PS5, PS6, and PS7 have several broad bumps in the spectrum. Cores PS6 and PS7 show a broad distribution characterized by grains coarser than 40 μm. These results are consistent with lithological data from cores PS6 and PS7 (Fig. 2) . The TC, TOC, and TOC/TN values of the topmost sediments are shown in Figs. 6(b, c, d) , respectively. The TC shows relatively high values at sites PS6 (5.07 wt%) and PS7 (5.22 wt%) in the upper part of the landward slope where the sediments contain large amounts of foraminifera (Fig. 2) . The TOC values range from 0.38 wt% to 0.49 wt%, and no significant difference was observed among the cores. Relatively high values of TOC/TN ratios (6.45-6.20) were observed at sites PS6 and PS7.
Bottom-water geochemistry data are shown in Fig. 6 (e). The DO values were below 4 mg/l at sites PS3 and PS4, suggesting a relatively anoxic condition in the landward trench floor. A comparison between the cores indicates that the interstitial water conditions at the landward slope, trench floor, and seaward slope are relatively suboxic, anoxic, and oxic, respectively.
The χ , χ ARM , SIRM, S −0.3T , χ ARM /χ, and SIRM/χ values are shown in Figs. 6(f) to 6(k). The indicators of magnetic mineral concentration, χ , χ ARM , and SIRM, showed relatively lower values at sites PS6 and PS7 on the landward slope than those at sites PS1, PS2, PS4, and PS5 (Figs. 6(f,  g, h) ). Small drops in these values were observed at site PS3. It is inferred that the amount of magnetic minerals are lower at sites PS6 and PS7. The mineral diagnostic parameter, S −0.3T , displays high values above 0.95 at all sites. However, slightly lower values were observed at sites PS5, PS6, and PS7 on the landward slope. The magnetic grain-size indicator, χ ARM /χ ratios, proposed by King et al. (1982) , showed a high value at site PS7 and also a decreasing trend from the landward slope to the trench floor ( Fig. 6(j) ). A difference was also observed in SIRM/χ between the landward-slope cores, the trench-floor, and the seaward cores (Fig. 6(k) ). The SIRM/χ ratios were high at the landward slope cores. The values of Hcr and Hc are shown in Fig. 6(l) . The Hc values were stable, while the Hcr showed a slight increase on the landward slope. The χ f/Ms ratios at sites PS6 and PS7 are relative lower than those of the other sites (Fig. 6(m) ).
The hysteresis parameters in cores PS1, PS3, and PS7 are shown in Fig. 7 . The HL and DCD measurements were performed on three samples from the top horizon of each core. The HFMS values were below 1/10 of the χ values of the samples, implying that contribution of paramagnetic minerals to χ is not significant. The data for core PS7 showed slightly higher coercivity of remanence.
The Mrs/Ms and the Hcr/Hc ratios of the topmost sediments plotted in the pseudo-single domain (PSD) region of the Day plot (Day et al., 1977) (Fig. 8) , in which SD-MD and SD-SP mixing lines are shown according to Dunlop (2002) . The data for cores PS6 and PS7 plot to the lower right of the data from the other cores.
Downcore variations
We selected three cores for the analysis of downcore magnetic mineral and geochemical variations: PS2 (the seaward slope), PS3 (the trench floor), and PS4 (the land- ward slope). These cores are composed of homogeneous silty clay except for the volcanic ash in core PS3 below 28 cmbsf. The grain size distribution in all three cores is similar , and the cores are suitable for discussing the changes of magnetic minerals.
Results from the pH, DO, and Eh at sites PS2, PS3, and PS4 are shown in Fig. 9(a, b, c) . The pH value in core PS2 shows a constant and gradual decrease from 7.6 to 7.2 with depth, while the values in cores PS3 and PS4 first decrease in the topmost sediments and then switch to a gradual increasing trend. In contrast to the pH, the Eh gradually increases in core PS2, while the values in cores PS3 and PS4 first increase in the topmost sediments and then switch to a gradual decreasing trend. The DO decreases with burial depth at all coring sites.
The samples for rock magnetic experiments were taken from homogeneous horizons in the cores based on detailed observation of the cores. The lower part of core PS3, below 15 cmbsf, was not used for the measurements of hysteresis parameters because the lower part contains volcanic materials mixed in by bioturbation. In cores PS2 and PS3, the values of χ , χ ARM , and SIRM slightly increase downward. In core PS4, the values of χ and χ ARM remain constant above 15 cmbsf, and a slight increase in χ and decrease in χ ARM are observed below 15 cmbsf. The SIRM values gradually increases with depth in cores PS2 and PS3, and then remained nearly constant throughout the length of the PS4 core. The χ ARM /χ ratios are stable in cores PS2 and PS3, while the ratio decreased below 15 cmbsf in core PS4. These changes in rock magnetic parameters occur in a very narrow range. The differences are small and observed only in the deepest two samples of each core, suggesting they might not be significant.
The values of Hc and Hcr display a small peak at 11 cmbsf and a slightly increasing trend with depth in core PS2. On the Day plot, the data points cluster with the exception of the peak of Hc at 11 cmbsf in core PS2. In core PS3, Hcr and Hc decrease with depth and display small drops at 5 cmbsf at the same horizon as the Eh peak. These values also gradually decrease downward in core PS4. On the Day plot for cores PS3 and PS4, the data does not cluster (Day et al., 1977) . SD, PSD, and MD indicate single-domain, pseudo-single-domain, and multi domain fields of Day et al. (1977) , respectively. The two lines show SD-SP and SD-MD mixing trends of Dunlop (2002) .
well. In cores PS3 and PS4, the data show a trend towards the lower right with depth, corresponding to the changes in Hc and Hcr.
Discussion
Lateral distributions of sedimentary grains
The TOC/TN ratios of the samples range from 5.07 to 6.44. These values imply that organic matter in the sediments is of marine origin (Emerson and Hedges, 1988) . High values of TC at sites PS6 and PS7, which consist of foraminifera-rich sediments, indicate that calcium carbonate is the main contributor to the TC.
Results of the thermo-magnetic measurements indicate that the magnetic minerals in the sediments are dominated by magnetite, maghemized magnetite, and hematite. The low temperature FC-ZFC curves are separated from 6 to 300 K, which is consistent with but not diagnostic of the presence of high coercivity minerals (e.g., Hirt et al., 2002; Liu et al., 2006) . We see no evidence of magnetosome chains in the FC-ZFC data . The magnetic minerals in the topmost sediments are believed to be primary terrigenous. The magnetization and magnetic susceptibility of hematite are two orders of magnitude smaller than those of magnetite and maghemite (Dunlop andÖzdemir, 1997) . Therefore, the variations in rock magnetic parameters of the topmost sediments can be satisfactorily explained by the variations in magnetite and maghemized magnetite concentrations in the sediments.
The variations in the concentration-dependent rock magnetic parameters, χ , χ ARM , and SIRM, indicate that magnetic minerals are more abundant at the coring sites on the seaward slope than the landward slope sites (Fig. 6) . According to the lithology, the sediments from cores PS6 and PS7 consist of sandy clay with foraminifera, and the size of foraminifera is 50-500 μm larger than magnetic minerals estimated on the Day plot (Figs. 2 and 5 ). This implies that the magnetite concentration in the landward slope sediments is diluted by the supply of terrigenous sediments and calcareous microfossils.
According to the lithologies and the grain-size distributions, the topmost sediments in cores PS6 and PS7 are relatively coarse (Figs. 2 and 5 ). The Day plot indicates that cores PS6 and PS7 contain coarser magnetic particles than the other cores in this transect (Fig. 8) . However, the parameters χ ARM /χ and SIRM/χ suggest finer-grained magnetic particles in cores PS6 and PS7 (Fig. 6 (j) and 6(k)). The reasons for the contradiction in these parameters are as follows. In Fig. 6(i) , slightly lower S −0.3T values are observed in cores PS5, PS6, and PS7, suggesting a larger proportion of high coercivity minerals. The results of high-temperature magnetometory indicate that hematite is present in all samples (Fig. 4) . Hematite is one of high coercivity minerals (e.g., Dunlop andÖzdemir, 1997) . A sample with a higher hematite-to-magnetite ratio tends to show higher SIRM/χ (Thompson and Oldfield, 1986) . High SIRM/χ in cores PS5, PS6, and PS7 may be due to relatively larger quantity of hematite at these sites. In Fig. 6(m) , the χ f/Ms ratio of the topmost sediments show slightly lower values in cores PS6 and PS7, suggesting a lower abundance of superparamagnetic particles (Banerjee et al., 1993) . If the grain size of magnetite is larger than 0.05 μm (stable SD size), we can expect that χ ARM is relatively high, and χ is relatively low (Maher, 1988) . Yamazaki and Ioka (1997) reported that the value of χ ARM /χ depends on the concentration of magnetic minerals (ferromagnetic susceptibility). If the concentration of magnetite is low in the sediments, the intensity of interaction between magnetic grains decreases, thus the value of χ ARM becomes high (Sugiura, 1979) . The reason for relatively high χ ARM /χ values at sites PS5, PS6, and PS7 may be contribution of SD magnetite or the change of interaction between the magnetic grains.
Change in magnetic grains with burial depth
The downcore changes in rock magnetic parameters and geochemistry of the interstitial water are shown in Fig. 9 . The DO in the interstitial waters decreases with burial depth. The Eh increases with depth in core PS2, while it increases immediately below the surface, then decreases with depth in cores PS3 and PS4. The pH decreases with depth in core PS2, but it increases below 3-5 cmbsf in cores PS3 and PS4. These results suggest that these sediments are under an anoxic condition with increasing burial depth and that the sediments at site PS2 is more oxic than these at sites PS3 and PS4.
The amount of magnetic mineral does not change significantly with burial depth. According to the Eh-pH diagram presented by Piper (1987) , when pH or EH decreases, magnetite is decomposed, ferrous iron is precipitated, and pyrite is formed. Magnetic mineralogy does not change with burial depth (Figs. 3 and 4) and, consequently, authgenic magnetic minerals are not formed and the maghemite rim of magnetite is not dissolved. However, the magnetic grain size, as estimated by the Mrs/Mr and Hcr/Hc ratios, changes in accordance with the geochemical changes in the interstitial water. Particularly for cores PS3 and PS4, the data points move to the lower right corner in the Day plots from 5 to 15 cmbsf, where the pH and Eh decrease. At 5 cmbf in core PS3, Hcr and Hc decrease at the same horizon as the Eh peak and pH drop. reported that these cores show no significant change in lithology. Considering the correspondence of the magnetic grain-size change to the geochemistry of the interstitial water, the changes in hysteresis parameters in these three cores might be due to dissolution of fine-grained magnetite as the result of early diagenesis (e.g., Tarduno and Wilkinson, 1996) .
A model of dissolution of fine-grained magnetite is presented in Fig. 9 on the Day plots. In cores PS3 and PS4, fine-grained magnetite was dissolved, and the average grain size increases with burial depth. No significant differences were observed in the TOC values for the three cores (Fig. 6(c) ), and the seawater temperatures around the coring sites are stable (Hase and Minato, 2003) . The DO value of the seawater is the highest at site PS2 and remains above 2 mg/l with burial depth. On the other hand, the DO is relatively low and the Eh decreases with depth in cores PS3 and PS4. This suggests that the sediments shift to an anoxic condition in cores PS3 and PS4, accompanied by the dissolution of fine-grained magnetite.
Conclusions
Seven cores were collected from the Ryukyu Trench. The results of analyses on the magnetic properties and the geochemistry of the sediments have led the following conclusions.
1. Bottom water conditions at the landward slope, trench floor, and seaward slope are relatively suboxic, anoxic, and oxic, respectively, in the Ryukyu Trench. The grain sizes of the core sediments become gradually finer with increasing distance from the Okinawa Island, and finer with increasing water depth. The organic matter in the sediments is of marine origin. 2. The magnetic carriers within the sediments from the Ryukyu Trench are dominantly magnetite, maghemized magnetite, and a minor amount of hematite. 3. The observed χ , χ ARM , and SIRM values indicate that the concentration of magnetic minerals is higher in the seaward cores than in the landward slope cores. This can be explained by a large supply of microfossils at the landward slope sites, which dilutes the concentration of magnetic minerals. 4. The granulometric parameters, χ ARM /χ and SIRM/χ, display slightly higher values in the landward slope sediments. This apparently suggests that the grain size of the magnetite is relatively finer at these cores. However, the hysteresis data from these cores suggests coarser magnetic grains. The results of hightemperature magntometory indicate the presence of hematite. The reason for relatively high value of χ ARM /χ may be due to the presence of fine-grained magnetite or the change of interaction between magnetic grains, and the reason of high SIRM/χ may be a higher proportion of hematite in the samples. 5. The downcore change of the magnetic mineral assemblage in homogeneous sediments was caused by the dissolution of fine-grained magnetite during early diagenesis. The pattern of dissolution of fine-grained magnetite is different among the three cores and correlates with the redox condition in the interstitial water. Our results suggest that the fine-grained magnetite is susceptible to dissolution under an anoxic condition.
